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[bookmark: _Ref165266342]Introduction
In RAN2#120 meeting, RAN2 discussed coverage enhancement for Rel-18 NTN and achieved the following agreements [1]:
Agreements:
1. From RAN2 perspective we don’t consider msg3 repetition enhancements in R18 NR NTN (apart from msg3 for CFRA, if decided by RAN1)

Agreements:
1. RAN2 will consider enhancements to enable initial blind Msg3 retransmission grant reception in Rel-18 NTN

Agreements:
1. RAN2 doesn’t consider using shorter PDCP SN for VoNR in NTN.
2. Using RLC TM mode for VoNR in NTN is not supported.
3. RAN2 doesn’t consider MAC enhancement to reduce MAC header size for VoNR in NTN.

Agreements:
1. RAN2 will not specify signalling whereby the RAN knows the UE’s frame aggregation information in a voice packet

After the study phase discussion on this scope, the initial blind Msg3 retransmission is the only topic that is left open in RAN2. In this contribution, we will discuss whether to support this enhancement and give our views on this topic.
Discussion
 	On RAN2 scope in the updated Rel-18 NTN WID
[bookmark: _Toc502437832]In RAN#99 meeting, the objective of coverage enhancement for Rel-18 NTN was updated as follows [2]. It can be found that RAN2 has been removed from the responsible working group list for the objective of coverage enhancement. From the RAN Plenary perspective, this means that not any RAN2 leading work for coverage enhancement is within the scope of Rel-18 NTN WI anymore. What RAN2 only need/can do for this objective is to discuss any potential RAN2 impacts caused by RAN1/4 agreements (if any). Therefore, procedurally speaking, this discussion on initial blind Msg.3 transmission, which is a purely RAN2-specific enhancements, has already been ruled out by the latest WID, and this topic should be dropped right now.
	4.1.1	Coverage enhancement

The Rel-18 NTN objectives are focused on the applicability of the “solutions developed by general NR coverage enhancement” (NR_cov_enh) to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). 

The following reference scenario is considered for the definition of uplink coverage enhancements for NTN: parameter set-1 for LEO-1200 satellite operating at Line of Sight (LOS) and commercial smartphones with -5.5 dBi antenna gain and 3 dB polarisation loss (per antenna port). 
Note: It is understood that the enhancements defined for LEO can also apply to GEO and MEO scenarios as appropriate. No additional work is expected for MEO/GEO.
The targeted services are VoIP using AMR 4.75 kbps and data transmission services with Low data rate of 3 kbps.


 The detailed objectives are for NTN:
· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]
· To specify if necessary, enhancements to the Rel-17 procedures for DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) [RAN1]


Observation 1: Based on the latest Rel-18 NR NTN WID, RAN2 is not within the responsible WG list of the coverage enhancement objective. This means not any RAN2 leading specification work on this objective is within the scope of this WI anymore, and the topic on initial blind Msg3 retransmission should be dropped in RAN2.
 	Technical aspects on initial blind Msg3 retransmission
Along with the discussion from WI scope perspective in Section 2.1, we also provide technical analyses in this Section to show that this feature on initial blind Msg.3 retransmission is not worth pursuing either from a technical point of view. 
In Rel-17 NTN, the main reason why this feature was regarded as impossible is that the UE delays the start of the ra-ContentionResolutionTimer by UE-gNB RTT to avoid unnecessary PDCCH monitoring, so that the long gap between the stop of the RAR window and the start of the ra-ContentionResolutionTimer prevents the UE from monitoring the initial blind Msg3 retransmission scheduling. Thus, there was a view that this kind of mechanism will restrict the NW scheduling, e.g., NW may want to blindly schedule the initial Msg3 retransmission during the time less than UE-gNB RTT after initial Msg3 transmission. 
There were actually two possible solutions on the table as mentioned by companies previously to enable the initial blind Msg.3 retransmission grant reception:
Solution 1) Starting the ra-ContentionResolutionTimer immediately after Initial Msg3 transmission
Solution 2) Do not stop the ra-ResponseWindow after initial RAR reception 
For Solution 1, it first needs to change the start condition of ra-ContentionResolutionTimer in NTN. On the other hand, as the maximum value of ra-ContentionResolutionTimer is 64 subframes, it is not reasonable to assume that UE will always start the ra-ContentionResolutionTimer after every initial Msg3 transmission in a non-terrestrial network. To avoid unnecessary PDCCH monitoring, UE shall know whether the NW really supports/provides the initial blind Msg3 retransmission scheduling beforehand. To inform UEs of the support of initial blind Msg3 retransmission at the NW side, new assistance information (e.g., new introduced field) should be introduced, which can be delivered via dedicated signalling for a CONNECTED Rel-18 UE supporting this feature. For the IDLE/INACTIVE UEs, such kind of assistance information should be introduced in the system information. However, the legacy Rel-17 NTN UE in IDLE/INACTIVE cannot identify the new info introduced; even worse, the legacy Rel-17 UE cannot start the ra-ContentionResolutionTimer after every initial Msg3 transmission at all, subject to Rel-17 NR NTN implementation. That means that the enhancement on the start condition of ra-ContentionResolutionTimer anyway cannot be supported by the legacy Rel-17 UE.
Above analyses means, even if the NW can use broadcast signalling to indicate its own capability of supporting the initial blind Msg3 retransmission feature, there anyway needs to be some ways also for the NW to distinguish whether a UE in RRC_IDLE/INACTIVE is a legacy Rel-17 UE or a Rel-18 UEs supporting this feature; otherwise, there will be the inter-operability issue that the NW signals an initial blind Msg3 retransmission grant to a legacy Rel-17 UE which cannot receive the scheduling at all and make this grant get wasted. Since now we are talking about RACH performed by IDLE/INACTIVE UEs, the only feasible solution seems to use the dedicated preamble/dedicated PRACH resources in Msg1 transmission to indicate the support of initial blind Msg3 retransmission by a Rel-18 UE, and this is following a similar way as Rel-17 coverage enhancement to support Msg3 repetition mechanism. 
However, such RACH partitioning will bring extra huge standard work, besides the Spec change on the start condition of ra-ContentionResolutionTimer. RAN1 may also need to be involved in evaluating the RACH performance, e.g., how many dedicated preambles/dedicated PRACH resources can be allocated to support the function of initial blind Msg3 retransmission. The coexistence between the feature of initial blind Msg3 retransmission and other features (e.g., Msg3 repetition, SDT) shall also be discussed, and will impact the design of the current preambles/PRACH resources with a feature combination and preamble selection. In addition, UE capability for supporting initial blind Msg3 retransmission may also need to be discussed. In a word, solution 1 is not as easy as having only a modification to the ra-ContentionResolutionTimer operation. 
Observation 2: To support initial blind Msg3 retransmission via enhancement on ra-ContentionResolutionTimer, not only the ra-ContentionResolution operation needs to be changed, but RACH partitioning needs to be introduced for NTN to distinguish IDLE/INACTIVE UEs capable of this feature. This will bring huge standardization workload. 
For Solution 2, it might have already been supported by the current spec based on the description of TS 38.321 below. On the NW side, NW can always schedule initial blind Msg3 retransmission during the ra-ResponseWindow as long as the NW wants to do so. On the UE side, if a Rel-18 NTN UE intends to support this feature, it can choose not to stop the ra-ResponseWindow and try to receive the initial blind Msg3 retransmission grant within the ra-ResponseWindow.
	[bookmark: _Toc37296181][bookmark: _Toc46490307][bookmark: _Toc52752002][bookmark: _Toc52796464][bookmark: _Toc124525389]5.1.4	Random Access Response reception
The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.


However, since Rel-17 NTN does not support such an initial blind Msg3 retransmission feature, a legacy Rel-17 NTN UE may not keep the ra-ReponseWindow running after the RAR reception, at least unlikely to keep it for the purpose to receive initial blind Msg.3 retransmission grant. In this case, the inter-operability issue as in Solution 1 between Rel-18 NTN and legacy Rel-17 NTN UEs in IDLE/INACTIVE may still need to be resolved, in order to avoid missing the retransmission grant at the UE side. This means, the RACH partitioning mentioned above for UE distinction at the NW side may still be needed. 
As a result, to support initial blind Msg3 retransmission via solution 2, even if we may reuse the existing ra-ResponseWindow operation which already enables some possibility for subsequent Msg3 retransmission grant reception, introducing RACH partitioning may still be inevitable for the NW to distinguish UEs really supporting this feature. So, solution 2 may not be able to escape from the standardization complexity resulting from RACH partitioning either. 
Observation 3: To support initial blind Msg3 retransmission via ra-ResponseWindow, it may still be inevitable to introduce RACH partitioning for the NTN to distinguish IDLE/INACTIVE UEs supporting this feature, though no change may be needed for ra-ResponseWindow operation itself. 
 	Proposed way forward
From WID scope point of view, now it is clear that initial blind Msg3 retransmission as a RAN2-specific enhancement is not within the scope of Rel-18 NTN WI. From technical perspective, to support this feature, the complexity of introducing RACH partitioning into NTN may be inevitable, and it is especially questionable whether it is really worth pursuing the limited gain of such a feature at the cost of the big complexity for standardization. From both WID scope and technical perspective, we thus propose not pursuing the initial blind Msg.3 retransmission in Rel-18 NTN anymore. 
Proposal: Not pursue any spec change to support the initial blind Msg3 retransmission in Rel-18 NR NTN. 
Conclusions
In this contribution, we discussed MBS support within NPN and give the following proposals. 
Observation 1: Based on the latest Rel-18 NR NTN WID, RAN2 is not within the responsible WG list of the coverage enhancement objective. This means not any RAN2 leading specification work on this objective is within the scope of this WI anymore, and the topic on initial blind Msg3 retransmission should be dropped in RAN2.
Observation 2: To support initial blind Msg.3 retransmission via enhancement on ra-ContentionResolutionTimer, not only the ra-ContentionResolution operation needs to be changed, but RACH partitioning needs to be introduced for NTN to distinguish IDLE/INACTIVE UEs capable of this feature. This will bring huge standardization workload. 
Observation 3: To support initial blind Msg3 retransmission via ra-ResponseWindow, it may still be inevitable to introduce RACH partitioning for the NTN to distinguish IDLE/INACTIVE UEs supporting this feature, though no change may be needed for ra-ResponseWindow operation itself. 
Proposal: Not pursue any spec change to support the initial blind Msg3 retransmission in Rel-18 NR NTN. 
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